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ABSTRACT
The largest part of the medical record today consists of
notes docuntting the care delivered to patients and the
clinical events relevant to diagntosis and treatment. These
"progress notes" serve as the repository ofmedicalfacts
and clinical thinkinlg, and are intended as a concise vehi-
cle ofcommumnication about a patient's condition to those
who access the health record. They should be readable,
easily uniderstood, complete, accurate, and concise. They
nust also be flexible enough to logically convey to others
what happened during an encounter, e.g., the chain of
events during the visit, as well as guaranteeing ftdl ac-
countabilityfor documented material, e.g., who recorded
the information and when it wus recorded. This paper
describes a modelforprogress notes, which addresses the
above needs, and outlines the rationale and principles
which led to that model.

INTRODUCTION
In this paper we desaibe a model and implementation of
progress notes in an electronic paent cha, which is part
of a clinical information system (CIS) designed and built
for Rocky Mountain division of Kaiser P enanete Re-
gion, based in Denver, Colorado. Kaiser Pmaente is a
statf-model HMO, with some 400 physicians, practicing
in 20 clinics, and serving a community of about 375,000
active members in the Denver area. At the time of this
writing the system is installed in a clinic with 150 full
function users (progress note authering, electronic order
entry and result review, etc.). Since any member can, in
principle, go to any clinic, the systen is cuently popu-
lat with denogrhic and historical medical data for al
members. Progress notes and clinical histories are the
main features of the CIS application, which also includes
order entry, results reporting, and appointment look-up.
CIS includes other components for handling workflow
management, ancillary system tansactions, controled
medical vocabulary, and clinical data repository. The
system is scheduled for roilout to all providers in all of the
region's clinics in 1997.

MOTIVATION
A patient's chart is a conplex collection of all the relevant
"facts" relating to the patiet's health. This raw data can
be quite volumninous, and has led to efforts to manage it
with a conputer rather than with paper [1,2]. But just
keeping track of the data is not enough. To be useful and

illuminatig to the healdt care professional, the data must
be organized in familia and predictable ways [3].
There is no universal standard for the organization of a
char; be it paper or electronic. However, certain para-
digms have evolved in moder medical practice using the
paper chart. This can serve as the starting point for the
level of standardization, which the computerized patient
record demands. Two organig principles stand out as
useful approaches for making patient data more infoma-
tive: histories and progress notes.
"Clinical Histories" denote the grouping of patient data by
its type, independent of the context in which the data was
recorded. Refinements can include further sub-
classifiio and sorting. For exanple, a medication
history includes all medication daa, but not lab data, even
though certain medicaticns may have been prescribed
based on the results of crain lab tests. The medicaticn
history may be grouped by drug and sated by date to
make it more readable. Observe that it is only because
the reader associates certain drugs widt caain medical
conditions that the medication history is usefuil for mder-
standing the patients problems and tament. When
several histoiies are considered together (e.g. medica-
tions, lab tests, procedures, family history, allergies), the
experienced clinician can piece together a more complete
picture of the patent's condition. The completeness of the
recrd and the skill of the clinician combine to make the
historical, data-centered view of the chart a useful clinical
tool.
But the clincians, and the health care enterprise, want
more infonnafion. They want the context in which the
data was generated. This context includes the relaion-
ships between medical facts and the thought pfocesses
involved in investigating, diagnosing, and treating medi-
cal coanditions. The progress note is the vehicle for cap-
tuing that context. In practice, the degree of structure
evident in progress notes spans the continuun from un-
structred strean-of-cnsciousness text, to highly struc-
tured mchine-readable forms. Although most progress
notes exhibit neither of these extremes, the reason for the
polarization is clear: the content must be both expressive
and searchable [3]. A common approach is to record in-
formation as labeled, stylized, fee text, optimized for
visual scanning by clinicians, in one place, and selectively
code certain infonnation, optinized for processing by
data analysts, in anodter place. With this scheme, neither
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the clinician nor the analyst has easy access to the com-
plete picture. It is a design goal of electroic progress
notes to help unify this picture, resulting in a chart which
is expressive, searchable, and facilitates both data-
centered Qistorical) and process-centered (contextual)
views.

PROGRESS NOTE STRUCTURE
In light of the introductory rnarks, the progress notes
function of the electrcnic chart was designed around the
following key points:
* All medical data entered into the chart should be part

of a progress note, independent of their use else-
where in the cat The intent is to always preserve
the context in which events occur.

* Progress notes should support both business and
clinical analysis by storing data in coded form, while
providing medically fanilia textual documwenttiao

* Progress notes should allow for entries by multiple
authors without sacrificing individual accountability.
This behavior should support both the common
doctor/nurse office visit scenario as well as the
broader tean approach to treatnent

* Progress notes should allow useful docunentation
patems to be captured and later applied, with suit-
able modification, in imilar clinical situations. Ihe
goal is to facilitate ease of use, reduce time spent
entering data, and provide a framework for protocol
definition and management.

The discussion which follows will describe a model to
address these points. We will define the layers of data
organization used for progress notes, expose the sture
of the principal progress note components, and descibe
their behavior withi, and effect on, the note.
Events
A medical chart is both a ansaction system and a docu-
mentation tool [4]. Sone infrmation is purely descrip-
tive, and the documentation serves to highlight the clini-
cally relevant aspects of the state of the patient. Other
data is proscriptive, and the docunentation serves to initi-
ate the tasction as well as provide a description for
future reference. It is important to distinguish between
the data and the documentation. For exanple, an order
"happens to" the patient, and is presuably for the pa-
tient's benefit, while the docwnentation of dat cder in
the note is pimarily for the clcian. The details, which
are most important for the corect execution of the order,
are not neessaily the sane as those which provide the
most appropriate documentation.
In our model, the data itself is captured in a unit called an
event. There are may types and subtypes of events, or-
ganized into a hierarchy whose "leaves" (tenninal nodes)
are used as the tansaction units of the system. Examples
are a chief conplaint, a set of vital signs. a cliical pa-
thology result, a diagnosis, a medication order, and a pa-
tiet instruction. These data structures are optimized for

transations and histories. They contain coded elements,
numerical values, text desciptions, and system identifi-
ers. Paient, autthr, and tinestanps are among the identi-
fiers preset in every event. In addition, every event is
dirly or indirectly (throtih another event) linked to one
and aoly one progress note.
When an event is documented in a note, the event itself
can provide information relevant for that parpose, in-
cluding trnsformed or filtered information. For example,
the code for a diagnosis is important in the tansacion and
search realms, but the namne is the important docmnenta-
tion feature. By encapsulating functions which generate
the descriptions of events, we help assure consistency of
documnentation throughout the chart
Blocks
The docnentation requirenents for a progress note,
however, exceed the encapslated descriptions of the
events alone. Progress notes have evolved their own
"look md feel", clasifying and aranging informatin so
that the reader can mderstand what the author was
thig . ne coanmcn set of guidelines is the s-called
SOAPmodel [5].
We believe that SOAP is the best model for a progress
note. It is simple, yet sound and robst, offering a docu-
mentaticn framework that accommodates all kinds of
medical infnnation. In this lized fomat, the author
documents subjective (S) infomiation, such as chief com-
plaint, history of present illness, objective (0) data, such
as vital signs, physical exam, a diagnosis or assessment
(A), and a treatment plan (P), which includes orders and
dispositions.2
In practice, the arangement and appewance of the note
can vary widely froin the prototypical SOAP frmat,
depending on the author's style, documentation goals,
practice management guidelines, and the patient's condi-
tion.
Structures which inpose a fixed arangement of S, 0, A,
and P elements were rejected as unusable. Equally unac-
ceptable were structures which label every entry with a
SOAP letter, but am ge the entries chronologically. Our
model automatically labels the entries, but allows the
author to inset the ties anywhere, subject to cain
restrictions for enforcing accountbility.
One impota accountability issue is the handling of
revisions to existing documentaticon Our model deals
with two kinds ofrevisions.

'Fcr events generated outside the system for which no clinically
awropliate note can be assignied, the system could either create a
new note or collect all such "orphans" in one special note.
2 Our solution includes a knowledge base that contains a con-
trolled medical vocabulary. Medical information, e.g., clinical
findings in a physical examination, history of present illness, is
stcred as coded statements defined over this vocabulary. This
strong support for codification makes our patient charts a valu-
able input for outcome analysis.
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1. Recording effors, such as misspellings or entering
"ight"iwhen the author means "left", are corected
by allowing the author to replace the information, but
with the original data accessible for audit.

2. An evolution or refinement of clinical judgement is
different, in that both the ginal as well as the revi-
sion are considered equally valid at the tine they
were entered. For exanple, an initial diagnosis of a
sinus infection may be replced with a diagnosis of
migraine after further investigation or delibeation

The "story" that the note tells cerinly depends on the
relative positions of the two judgements. Again, accoumt-
ability requires that the model embody certain limitations
on the anrangement of entries in the note.
To handle the labeling, anrangement, and accomtability
requiremets of the note, our modelI defines a structure
called a "block," which serves as the atomic uiit of
documentation. A block has access to the daa stored in
one or more events, maitains the correct labels for that
data, maintains the correct position in the note, enforces
limitions on rearangement, mainains audit trails of in-
place revisions, and cnstructs the approiae docunen-
taticn text to represent its underlying "event' data.
Both events and blocks are persistent in our model. The
infmation relevant to tasctions and histies is sred
in events, while the information needed for progress notes
docun«tation is stored in blocks, including an access
path to associated events. This sepraticn of finction
allows an application to change the "look and feel" of the
progress note without affecting the transcion or history-
building subsystems. This facilitates the integratian of
new event types and the retrofitting of our progress notes
mnodel to exisfing clnical repositores.
Notes
The progress note is modeled as a sequence of blocks.
The order of the sequence is controlled by the authors and
by the accountability model. Every block is assigned a
chart-specific note identifier and a note-specific sequence
position. Each event is assigned to one and only ne
block, but a given block may represent more than one
event This many-events-to-oe-block relationip man-
ages the tversins" used to corect recording errors.
This simple, yet elegant model of the progress note allows
for a wide range of possibilites for authorship, appear-
ance, and analysis. A noteworthy feature of our model is
that notes have a well-defined begining, when the flint
block is inserted, but no end. An author may add new
information to an existing note, or start a new note, based
on clinical judgement and practice guidelines, without
artificial system limitations. This inplies that a single
note can be used to document a part of an encounter, a
whole encounter, multiple encounters, or entire episodes
of care, without having to strictly define "encounter" or
"episode", for which there is not any standard universal
meaning. Traditional par charts usually attempt to im-

pose a notion of closure on docwnentation based on the
encounter concept. The encounter boundaries, however,
are often detenined by finacial pctices rather dn by
clinical models. An advantage of our electronic chart is
dtat finacial infmation can be obtained from the rns-
action record, while the docwnentation record can be
better tailored for clinical use, without loss of data for
eidter purpose.3
The act of "signng" a progress note takes on a special
meaning in an electronic chat In a pap chart, signing
(cr sometimes iniiling) imparts two distinct meanmgs in
one act Nanely,
1. It serves as a means to "authenticae" the author.
2. It aests to the authes confidence thathe signed

portion reflects sound medical judgement.
In the electronic note, the authentication task is accon-
plished automatically by the log-o procedure to the sys-
tem; every block, therefore, has a specific known author.
Signature, then, takes on a pure accountability meanng,
which is capwtred with two special blocks: Initial and
Sign. Together, they address the need for expressiveness,
which requires th the note allow for the free arrange-
ment of blocks, and the need for accountability, which
requires tat the authcr be able to prevent rearangement
and inseri, which in tun might change the perceived
meaing of the orginal documentation. In our model,
initialing a note prevents rearangement above the ini-
tialing point, but allows insertion. Signing prevents both
reaimngement and insealion above the signature. Crrec-
tion of recording errors is always allowed for that block's
author and never for another author, regardless of initials
or sign anywhere in the note. Accountability is
therefore addresed by autoatic idetificato, two lev-
els of content locking, and controlled, taceable content
versining.
Index
Our electroic char takes advantage of the high degree of
intemal structure and content coding present in the notes
by constructing a progress notes index. The index con-
tais attributes such as dates, diagnoses, authors, and pro-
cedures, extacted from al notes in the chart and organ-
ized into a sonable, filtble, searchable structr This
structwe serves the combined purpose of facilitng ac-
cess to particular notes, while aumically maintaining a
useful clMical swnmary, similar to the aditionl "prob-
lem list." We are curently investigating alt ve ap-
proaches for compiling and presting sumaries of pro-
gress notes data, which we believe will significantly en-
hance the value of the computerized patient record.

BASELETS
Using the structures discussed above, together with col-
lecdons of coded elements from controlled medical vo-

3 As for stoage requirements, the typical siz of a patient chart
in our system is 0(100 kilobytes).

14



cabularies, an author can construct progress notes to
docunent a wide vanety of clinical siuations. It would
be advantageous if common patens of documentation
could be captured, ailored, and reused within the health
care enteprise. This would save tine and effort, as well
as allow both sandardization and customization of proto-
cols. To be useful, such a system would require the right
balance between very specific "templates," from which
the corect instance would have to be selected from a very
large libiary, and a small nunber of general purpose
"guidelines", each of which would need extensive taior-
ing on every use.
Our system provides an intenndiae mechanism, which
allows progress notes to be written for a "virtual" patient,
with two levels of custonizability for applicLtion in spe-
cific clinical situations. We have coined the tenn "base-
let" to describe a progress note in which coded elements
from a " sma view of the knowledge base" are pre-
coordiated into "living" documentation 'tmplate"
("baselet") with the desired degree of flexibility.
A baselet is a combinabion of "macro" and "menu" repre-
setations of blocks within a progress note. The applica-
tion provides an authoring mode in which baselet notes
can be written exwctly as they would be for "live" notes,
with several speial features:
* The baselet is written outside the context of a patient

charl and can be stoed and retrieved for later edit-
ing.

* None of the blocks are commited, which means no
tansactions are generated, even when the specifica-
tion ofan event is complete.

* Checking for completeness of data entry is tunmed
off, which means events need not be completely
specified.

* Versions of events are not maintained, which means
that editing a "baselet" block replaces its associated
event.

* The coded elements, which represent the clinical
data, can be assigned attributes to control their be-
havior dining the tailoring process when the baselet
is applied to a live note. This failis capting
default and alterniative choices, defering the selec-
tion of the exact mix until the baselet is applied.
Rare choices, not anticipated by the baslet author,
can be added by the user and samlessly integrated
with the curent bsele

Obsrve that the baelet notion offers significant advan-
tages over the tmditioal notion of templates. Namely,
1. Templates have a "fixed" fomanL In order to serve a

large user community with diverse needs, e.g., the
various medical specialties, one has to design a large
nunber of templates. Baselets, on the other hand, do
not have a fixed format, and can be extended er ab-

breviated from a standard "startp kit," by each
author as needed, without loss ofcoded infrmation.

2. Templates, having a fixed format, document all of
the fields they contain when committed. This implies
ftat for cases when a template is sparsely populated,
the entire tenplate is still recorded, resulting in hard-
to-read documentation. Baselets, n the other hand,
only cmmit the blocks which the author demines
to commiL

3. The authoring of templates is a separate and distinct
process from their use. This results in having a group
of template "designers," and another group of tem-
plate "'users." This separtion of the function makes
it parficularly difficult to introduce new recording
pattems into pracice. Basdlets, in contast, are
authored in exactly the same way as notes. This en-
ables an entpise, oran individual authr, to take an
existing note and convert it to a baselet for future
use. That is, as the use of the system evolves, and the
wuseful" patterns are identified, they will be aptred

and reused for better docwnentation of care.
PROGRESS NOTES IMPLEMENTATION

We have implemented a tool for authoring progress notes.
Figure 1 illu a portion of a sample progress note.
Depicted in this note are:
1. Two committed P blocks: an order for a lab test,

followed by ap ti.
2. Four baselet blocks: an S block (Sore Throat), a re-

minder 0 block (prompting to take the vital signs),
an A block (Acute Strep Thro), and a P block (a
presciption for Amoxicillin 500 mg).

The author of the note may choose to "keep," to "drop,"
or to dhange any one of the baselet blocks, e.g., there is no
need to keep the baselet P block. Once it is demnined
which blocks to keep, and wich to drop, blocks may be
committed to the patient hart, e.g., by signing the note.

CONCLUSION
We described a moddl for progress notes, based on the
SOAP model proosed by Dr. Lawrence Weed in 1971
[5]. We view the progress note as a logical integrtor of
clinical data relafive to a health care contact, which
should provide the caregivers with a fill compliment of
diverse medical data relevant to the patient care. We
demonsrated that our model fcilitates an expedient and
yet flexible means for documenting care, provides fiull
accoumtability, and produces readable, conprehensible,
accwate and concise progress notes.
We have implemented a tool for authoring progress notes
based on our model. This tool is a component of a clWical
infrmation systen, which is under test in the Rocky
Mountain Division of Kaiser Peranente. 150 filll func-
tion users are currently using the system Full deploynent
is expected in the spring of 1998.
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